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CONTINUOUSLY VARIABLE TRANSMISSION WITH DECOUPLED 

CENTRIFUGAL WEIGHT 



TECHNICAL FIELD 

5 The present invention relates to transmission systems for recreational type vehicles. 

BACKGROUND OF THE INVENTION 

Split sheave, belt-driven continuously variable transmissions (CVTs) are used in a 
variety of recreational type off-road vehicles such as snowmobiles, golf carts, all-terrain vehicles 
10 (ATV's), and the like, CVt's, as their name implies, do not require shifting through a series of 
forward gears, but rather provide a continuously variable gear ratio that automatically adjusts as 
the vehicle speeds up or slows down, thus providing relatively easy operation for the rider. 

A typical CVT transmission is made up of a split sheave primary drive clutch connected . 
to the output of the vehicle engine (often the crankshaft) and split sheave secondary driven clutch 

15 comiected (often through.additional drive train linkages) to the vehic An endless, ^ 

^ * • . ' ' • ■ ■ • ' . ... 

flexible, generally V-shaped drive belt is disposed about the clutches. Each of the clutches has a 

pair of conipierhehtary sheaves, one of the sheaves being movable with respect to the other: The 

effective gear ratio of the transmission is determined by the positions of the movable sheaves in 

each of the clutches. The primary drive clutch has its sheaves normally biased apart (e.g., by a 

20 coil spring), so that when the engine is at idle speeds, the driye belt does not effectively engage 

the sheaves, thereby conveying essentially no driving force to the secondary driven clutch/ The 

secondary driven clutch has its sheaves normally biased together (e.g., by a torsion spring ' 
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working in combination with a helix-type cam, as described below, so that when the engine is at 
idle speeds the drive belt rides near the outer perimeter of the driven clutch sheaves. 

The spacing of the sheaves in the primary drive clutch usually is controlled by centrifugal 
flyweights. Centrifugal flyweights are typically connected to the engine shaft so that they rotate 
5 along with the engine shaft. As the engine shaft rotates faster (in response to increased engine 
speed) the flyweights also rotate faster and pivot outwardly, urging the movable sheave toward 
the stationary sheave. The more outwardly the flyweights pivot, the more the moveable sheave is 
moved toward the stationary sheave. This pinches the drive belt, causing the belt to begin 
rotating with: the drive clutch, the belt.in turn causing the driven clutch to begin to rotate. Further 

10 movement of the dri ve clutch's movable sheave toward the stationary sheave forces the belt to 
climb outwardly on the drive clutch sheaves, increasing the effective diameter of the drive belt 
path around the drive clutch. Thus, the spacing of the sheaves in the drive clutch changes based 
on engine speed. The drive clutch therefore can be said to be speed sensitive. 

As the sheaves of the drive clutch pinch the drive belt and force the belt to climb 

1 5 outwardly on the drive clutch sheaves, the belt (not being relatively stretchable) is pulled 

inwardly between the sheaves of the driven clutch j decreasing the effective diameter of the drive; 
belt path around the driven clutch. This movement of the belt outwardly and inwardly on the 
drive and driven clutches, respectively, smoothly changes the effective gear ratio of the 
transmission in variable increments. 

20 Split-sheave, belt driven CVTs are typically purely mechanical devices, that is, the 

mechanical parameters are established when the C VT is assembled. Once the C VT is assembled, 
' the gear ratio depends on these set mechanical parameters. For example, the gear ratio depends 
on the distance between the drive clutch sheaves. The distance between the drive clutch sheaves 

2 



Attorney Docket No. 10739.17.81 

is determined by the amount of force produced by the flyweights against the movable sheave. As 
the flyweights are attached to the engine shaft, the amount of the flyweight force depends on the 
speed of rotation of the engine shaft. Thus, with these prior devices, it is difficuh to modify the 
gear ratio without disassembling the CVT and readjusting the mechanical parameters. 

There ate many situations in which it would be desirable to be able to easily modify the 
gear ratio of a CVT. It would be particularly desirable to be able to modify the gear ratio of a 
CVT during the actual operation of the CVT, to fit variable operating conditions. In some 
/operating conditions, the mechanical gear ratio is less than optimal. For example, when the 
vehicle is traveling along at a given speed and then the rider momentarily lets off on the throttle, 
^the centrifiigal mpverrient of the flyweights and other forces is disrupted, and can cause the 
system to, rribirientml^ shift out of the desired transmissioii ratio. When the rider then again 
applies the throttle, torque is restored to the driven clutch, but the transmission is no longer in its 
optimal gear ratio, and takes a moment to adjust. Similarly, if the drive wheels momentarily 
leave the ground (such as when a professional rider goes off a jump) but thedder does not let off 

• on the throttle, the load on the drive wheels is momentarily substantially reduced, again 'k: 

. • ' ' . ' .. _ ..... - • • ^. . 

- disriipting the balance of forces within^the GVT arid causing it to ternporarily shift out of the :;. 
desired gear ratio. When load is restored to the drive wheels, the CVT must' again readjust to the 
proper gear ratio. Thus, there are situations in which it wbuld be desirable to modify the gear 
ratio independently of the mechanical parameters set by the CVT at the time of manufacture. 

^ SUMMARY 05" THE INVENTION 

The present invention provides a CVT where the natural speed of the centrifugal weights 
on the drive clutch may be accelerated or decelerated via electro-mechanical means in order to 
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selectively change the gear ratio provided by the CVT. The electro-mechanical riieans operates to 
modify the gear ratio determined by the mechanical parameters established during assembly of 
the CVT. In preferred embodiments, electro-mechanical means comprises a motor. In 
particularly preferred embodiments the electro-mechanical means comprises an electric motor. 
5 The motor can be connected directly to the input shaft . or it can be independent of the input shaft. 

The present CVT provides a drive clutch connected to an input shaft of an engine and is 
rotatable about a longitudinal axis. The clutch comprises a stationary sheave and a movable • 
sheave, the movable sheave being movable closer to and fiirther from the stationary sheave. In 
preferred embodinierits, a motor is connected to the input shaft and is also rotatable about a 

10 longitudinal axis. The* motbr is rotatable along with or independently of the rotation of the input 
shaft (and drive clutch). A centrifugal weight system is operably connected tO' the motor so as to 
pivot beritrifugally outward relative to the longitudinal axis in response to rotation of the motor.. 
An increase iii pivoting iirges the movable' sheave closer to the stationary sheave and a decrease 
in pivotirig.allows the movable sheave to move fiirther from the stationary sheave, thus 

1 5 riaodifying the gear ratio of the transmission system. The CVT of the invention can be provided 
in any recreatiorial vehicle. - . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-sectional view of a primary drive clutch known in the art; 
, 20 Fijgure 2 is a cross-sectional view of a primary drive clutch according to an embodiment . 

. ^. / of the invention; . ' • ' ^ * '\ l . ' ^ ' ' ^ • 

Figiire 3 is a side, partially broken-away view of a continuously variable transmission 
system incorporating a primary drive clutch of the present invention; 
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Figure 4 is a block diagram showing a motor control system according to an embodiment 
of the invention; 

Figure 5 is a block diagram showing a motor control system according to a second 
embodiment of the invention; 
5 Figure 6 is a block diagram showing a motor control system according to a third 

embodiment of the invention; 

Figure 7 is a block diagram showing a motor control system according to a fourth 
embodiment of the invention; and 

Figure 8 is a block diagram showing a motor control system according to fifth 
10 embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

15 The following detailed description, should be read with reference to the drawings, in 

which like elements in different drawings are numbered identically. The drawings depict 
selected embodiments and are not intended to limit the scope of the invention. It will be 
understood that embodiments shown in drawings and described above are merely for illustrative 
purposes, arid are not intended to limit scope of the invention as defined in the claims that 

20 follow. ; . 

FIG. 1 is a cross-sectional view of a primary drive clutch known in the art. The drive 
clutch 20 is mounted to a rotatable input shaft 12 that rotates about a longitudinal axis. The drive 
clutch 20 includes a stationary sheave 22 having an inner belt-engaging surface 24 and a 
movable sheave 26 having a complementary inner belt-engaging surface 28. The movable sheave 

25 26 moves along the longitudinal axis, i.e., closer to and further from the stationary sheave 22. A 
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coil spring 30 is positioned in between the sheaves for biasing the movable sheave 26 away from 
the stationary sheave 22. The beh-engaging surfaces of the sheaves are tapered so that together 
they form generally the shape of a V, which generally matches the V-shaped angle of the drive 
belt (not shown). 

5 The drive clutch 20 also includes a centrifugal weight system 38, which urges the 

movable sheave 26 closer to the stationary sheave 22 in response to rotation of the drive clutch 
20 and input shaft 12. The centrifugal weight system 38 typically includes one or more 
flyweights 40 that are connected to the input shaft 12 through a flyweight pivot base 84. The 
. flyweights 40 are adapted to pivot centrifiigally outward relative to the longitudinal axis upon 
10 rotation of the input shaft 12. The faster the rotation of the input shaft 12, the faster the rotation 
of the'fljweights 40, and the niore the flyweights 40 pivot centrifiigally outward. The centrifiigal 
weight system 38 also includes a reaction ami 42 positioned in between each flyweight and the- 
movable sheave 26. A snap ring 65 holds the flyweight pivot base 84 in place. When the 
flyweights 40 pivot centrifiigally outward, they exert force against the reaction arms 42, which 
15 cause the nipvable sheave 26 to move closer to the stationary sheave 22. 

The dHve' belt rides near the center of the drive clutch 20 when the^ engine (and, hence, . 
the drive clutch) is f of atirig at slow speeds. When the engine is rotating at higher speeds, the 
behtrifiigal weighf system 38 urges the movable sheave 26 toward the stationary sheave 22, 
thereby pinching the belt and causing it to move outwardly between the sheaves. The opposite 
20 happens in the driven dutch. 

The operation of the centrifiigal weight system 38 described in FIG. 1 is purely 
mechanical! The centrifiigal pivoting of the flyweights 40 is dependent upon the speed of 
rotation of the input shaft 12 (and hence, drive clutch). When the input shaft 12 rotates at lower 
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speeds, little pivoting of the flyweights 40 is seen. When the input shaft 12 rotates at higher 
speeds, more pivoting of the flyweights 40 is seen. Under this prior centrifugal weight system 38, 
there is no ability to control the pivoting of the flyweights 40 independently of the rotation of the 
input shaft 12, since the flyweights 40 are attached directly to the input shaft 12. 
5 FIG. 2 is a cross-sectional view of a drive clutch in accordance with an embodiment of 

the present invention. While the details of the invention are described with reference to a 
particular type of CVT or with reference to ia particular type of drive clutch, it will be understood 

ithat variations in the structure and components of the basic CVT and drive clutch can be made 

f 

while still employing the substance of the invention. As with prior conventional drive clutches, 
10 the preferred drive clutch 120 is mounted to a rotatable input shaft 112 that rotates about a 

longitudinal axis. The drive clutch 120 includes a stationary sheave 122 having an inner belt- 
engaging surface 1 24 and a movable sheave 1 26 having a complementary inner belt-engaging . 

surface 128. The movable sheave 126 moves closer to and further from the stationary sheave . 

122. A coil spring 130 is preferably positioned in between the sheaves for biasing the movable 
15 sheave 126 away from the stationary sheave 122. The belt-engaging surfaces of the sheaves are 

preferably tapered so that together thby form generally the shape of a V, which generally 

matches the V-sha^ed angle of a; dr^ 

In accordance with an embodiment of the present invention, the drive clutch 120 fiirther 

includes an electro-mechanical apparatus coupled to a centrifugal weight system. In preferred 
20 enibodiments, the electro-mechanical apparatus is in the form of a motor 180. In particularly 
. preferred embodiments, the motor 180 is an electric motor. It should be understood by one of 

■ skill in the art that any electro-mechanical apparatus could be employed that is capable of 

rotating a centrifiigal weight system. 
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* ■ ■ 

The electro-mechanical apparatus can be connected directly to the input shaft 1 12 or it 
can be mounted near the input shaft 112 (but unconnected directly to). When the 
electromechanical apparatus is directly connected to the input shaft, it rotates the centrifiigal 
weight system relative to the rotation of input shaft 112. When the electromechanical apparatus 
5 is not connected to the input shaft 1 12, it rotates the centrifiigal weight system independently of 
therotationoftheinput shaft 112. 'r . 

FIG. 2 illustrates a motor 180 coupled directly to the rotatable input shaft 1 12 through an 
interface 195 that is fixed to the input shaft. When the motor 180 is in an OFF mode, the motor 
. 1 80 and the motor interface 1 95 rotate along with and at the same speed as the rotatable input 
10 shaft 1 12. In these cases, the operation of the drive clutch 120 is purely mechanical, as with the 
prior art. However, when the motor 1 80 is in ah ON mpdej it rotates at a speed relative to the • 
; rotatable input shaft 1 12. The motor . 1 80 is capable of rotating forward (iii the sam<e directipn^pf 
rotation of the iiipiit shaft 112) or backward (in the opposite direction of rotation of the input . 
shaft 1 12). Consequently, the motor 180 can rotate faster or slower than the rotation speed of the 
15 input shaftj 12 (and hence the drive diitch). . ^ ' \'\ , 

A centrifugal weight system 1 3 8 is eoui)led to the motor 180. Iji prior art iif iye clutches 
(as is shown in FIG. 1), a centrifugal reaction' arm 142 is often coupled directly to the movable 
sheave 126. In the present system, the centrifiigal reaction arm 142 is hot coupled to the movable 
, sheave 126, but to the motor 180. The centrifugal weight system 138 can include any weight / * 
20 system known to be used in CVT (drive clutches, to force the movable sheave to move closer to ; 
the stiationary sheave, so long as the weight system can be coupled directly to the motor 1 80 
rather'than the moviable sheave 126. In preferred embodiments, the centrifiigal weight system ■ - ' 
138 includes one or more flyweights 140 that are connected to the motor 180 with a linkage 161. 
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The flyweights 140 are adapted to pivot centrifiigally outward relative to the longitudinal axis 
upon rotation of the motor 180. The faster the rotation of the flyweights 140, the more the 
flyweights 140 pivot centrifiigally outward. The centrifugal weight system 138 also includes a 
reaction arm 142 positioned in between each flyweight and the movable sheave 126. Bearings 5 
5 and 6 are provided to ensure that the centrifugal weight system is decoupled from the rotatable 
input shaft 1 12 and the movable sheave 126. When the flyweights 140 pivot centrifiigally 
outward, they exert force against the reaction arms 142, which cause the movable sheave 126 to * 
move closer to the stationary sheave 122. 

Thus, when the motor 180 is in an OFF mode, the flyweights 140 (and the motor - 
10 inteirface 195 of the connected motor 180) rotate at the speed of rotatipn of the input shaft 112. 
Under this mode of operation, the flyweights 140 pivot centrifugally outward relative to the . 
longitudinal axis upoii rotation of the input shaft 1 12 (and motor 180). When the motor 180 is in 
an ON mode, the flyweights 140 rotate at speeds either faster or slower than the speed of rotation 
ofthe input shaft 112. 

15 If the motor 180 is rotating forward, the flyweight speed of rotation is faster than the ^ 

speed of rotation of the input shaft 112. The flyweight speed of rotation is the speed of rotation 
of the input shaft 1 12 plus the speed of rotation of the motor 180. Here, there is more centrifugal : 
pivoting of the flyweights 140 than would be seen if the flyweights 140 were rotating at the 
speed of the input shaft 1 12. This extra pivoting movement causes the moveable sheave 126 to 

20 move closer to the fixed sheave 1 22 to create a jgear ratio that is higher (i.e., causing less 

reduction) thian the ratio typically established at that particular speed of the drive clutch without 
themotor 180. . . ' 
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If the motor 1 80 is rotating backward, the flyweight speed of rotation is slower than the 
speed of rotation of the input shaft 1 12. The flyweight speed of rotation is the speed of rotation 
of the input shaft 112 minus the speed of rotation of the motor 180. Here, there is less centriftigal 
pivoting of the flyweights 140 than would be seen if the flyweights 140 were rotating solely at 
5 the speed of the input shaft 112. This reduced pivoting movement causes the moveable sheave to 
moye farther from the fixed sheave to create a gear ratio that is lower (i.e., causing more 
reduction) than the ratio typically established at that particular speed with the motor 180 absent. ' 

Variations of the ON mode can be provided for the motor 180. For example, in certain 
embodiments^ the motor has an OFF mode, a forward ON mode and a backward ON mode. In 

10 . the forward ON riiodej the motor rotates in the same direction as the input shaft 112. In the- 

backward ON mode^ the niotor rotates in the opposite direction of the input shaft ll2. In the ON 
mode, the motor 180 can also be controlled to operate at any speed between maximum forward 
and maximum backward speeds. 

The present invention also provides one or more control systems for automatically 

1 5 controlling the operation of the motor 1 80. FIG. 4 illustrates a basic control systeim 200 in 
accordance With an embodiment of the invention. At block 202 it is determined whether the;^ 
motor is in an.ON riiode. If so, then at bloGk.204 it is determined whether the CVT gear ratio is 
correct: If so, then the current speed of rotation of the motor is maintained. If not, then at block 
206 it is determined whether the CVT gear ratio is high. If so, then the speed of rotation of the 

20 niptor is decreased. If ndtj then the speed of rotation of the motor is increased. Thus, in this 
. embodiment, the motor operates according to the established aufematic control scheme of 
control system 200. 
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Other automatic control systems may be included to provide automatic motor control for 
various operating conditions. For example, in some embodiments, a control system is provided 
for operating the motor according to different engine braking settings. Some vehicle drivers 
prefer more engine braking than others. FIG. 5 illustrates a basic control system 400 in . 
accordance with this embodiment of the invention. At block 402 it is determined whether engine 
braking is desired. If so, then the current speed of rotation of the motor is decreased. If not, then 
the speed of rotation of the motor is maintained. When the speed of rotation of the motor is 
decreased, the rotation of the flyweights is also decreased, which causes the moveable sheave to 
.move jfurther frohi the stationary sheave, thus. downshifting into a lower.gear ratio (i.e. causing 
' higher reaction). . . ' ' 

A switch or a sensor can be provided to feed input into block. 402 of the control system. 
In some embodimentsV a switch is provided about the vehicle in proximity to the driver to enable 
the driver to manually switch between different engine braking settings. For example, the driver 
could switch between an ON and OFF engine braking mode. The ON engine braking mode could 
be used when the vehicle is operated on hilly terrain where engine braking is often desired to - 
reduce brake effort and ^year on the brake pads. The OFF engine braking mode could be used;- 
when the vehicle is operated on flatter terrain where engine braking is often undesirable because 
riders prefer to coast as far as possible. This switch would then direct the driver's input to block 
402 of the control system 400. _ 

In some embodiments, a control system is provided for operating the motor when the 
CVT belt has been worn. CVT belts tend to wear slowly over time, This wear decreases the belt 
thickhess arid can change the way that a CVT operates. For exariiple, wheri the sheayes of a drive 
clutch clamp against a thin belt, the belt may not be properly clamped, causing the CVT to 
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remain in a lower gear than desired. An automatic control system is provided to operate the 
motor differently when the belt is thin. FIG. 6 illustrates a basic control system 600 in 
accordance with this embodiment of the invention. At block 602, it is determined whether the 
drive belt is thin. If so, then the speed of rotation of the motor is increased. If not, then the 
5 current speed of rotation of the motor is maintained. When the speed of rotation of the motor is 
increased, the rotation of the flyweights is also increased, which causes the moveable sheave to 
move even closer to the stationary sheave, thus increasing the ratio (i.e., causing less reduction). 

A switch or a sensor can be provided to feed input into block 602 of the control system 
600! In some embodiments, the vehicle driver decides whether the drive belt is thin (i.e., a driver 
10 can assume' that after a specific period of time or after a specific number of uses of the vehicle 
th^t the belt is thin). A switch is. provided about the vehicle in proximity to the driver to 
manually switch between different drive belt settings. For example, the driver could switch 
between a NORMAL and a THIN mode. This switch would then direct the driver's input to 
block 602 of the control system 600. 

15 ; . In other embodiments, a sensor and a processor are provided, The processor determines 

- ■ . ■* 

the thickness of the drive, belt based on a calculation of ground speed, engine speed, arid throttle 
position. If engine speed is high^ throttle position is medium, and ground speed is low, the 
processor would be able to determine that the CVT is not shifting to the highest gear, likely due 
: to a thin belt. The output of the processor is then fed into block 602. 
20 In some embodiments, a control system is provided for operating the motor 180 when the 

GVT beh is being enfgaged. On typical CVT systems, the drive clutch releases the belt when -the 
vehicle is idle: This causes the drive belt to become unengaged. The CVT belt becomes re- 
engaged when the drive clutch (i.e., sheaves) again clamp onto the belt. Occasionally during fe- 

• 12 * 



Attorney Docket No. 10739.17.81 

engagement, the belt is not clamped hard enough, which causes the belt to sHp. This shpping 
sometimes results in damage to the CVT belt. An automatic control system is provided to operate, 
the motor differently when the drive clutch is re-engaging the belt. FIG. 7 illustrates a basic 
control system 800 in accordance with this embodiment of the invention. At block 802, it is 
5 determined whether the dri ve clutch is re-engaging the belt. If so, then the speed of rotation of 
the motor is increased. If not, then the current speed of rotation of the motor is maintained. When . 
the speed of rotation of the motor is increased, the rotation of the flyweights is also increased, 
vwhich causes the moveable sheave to move even closer to the stationary sheave, thus clamping 
,rthe beh harder to prevent slippage: 
10 ' A switch or. a'sensbr can be provided to feed input into block 802 of the control system 

800. in some embodiments, a* momentary switch is provided about the vehicle iii proximity to the 
driver to manually select a re^engagemeht isetting. For example, the driver could hold a button to 
. select RE-ENGAGEMENT mode. Whenever the button is released, NORMAL mode would be 
automatically selected. This switch would then direct the driver's input to block 802 of the 
15 control system 800. 

' In pf (Bfeired ernbodimehts, a sensor and a prbcess^^ 
parameters that indicate whether the drive clutch is rerengaging the belt such as engine speed and 
throttle position. The output of the sensor is then fed into the processor, which processes this 
information to determine whether the drive belt is being re-engaged. For example, a high throttle 
20 position, low engine speed, and low or no grpund speed would mean that the belt is being re- 
engaged. The output of the processor is then fed into block .802. 

In some embodiments, a control system is provided for operating the motor differently 
when speed limiting is desired. Often times, it is desirable to program a vehicle to prevent it from 
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exceeding a certain speed. The speed of a vehicle can be limited by preventing the vehicle from 
shifting beyond a set gear ratio. An automatic control system is provided to operate the motor 
differently depending on whether speed limiting is desired. FIG. 8 illustrates a basic control 
system 900 in accordance with this embodiment of the invention. At block 902, it is determined 
5 whether speed limiting is desired. If so, then the speed of rotation of the motor is decreased. If 
not, then the current speed of rotation of the motor is maintained. When the speed of rotation of 
the motor is decreased, the rotation of the flyweights is also decreased, which allows the 
moveable sheave to remain at a distance further from the stationary sheave, thus preventing the 
vehicle from shifting beyond a, set gear ratio. 

10 A switch or a sensor can be provided to feed input into block 902 of the coiitrol system 

900. In some embodiments^ the vehicle driver decides whether speed limiting is desired. A 
switch is provided about the vehicle in proximity to the driver to manually switch between 
different speed limiting settings. For example, the driver could switch between a NORMAL and 
a SPEED LIMITING mode. This switch would then direct the driver's input to block 902,of the 

15 Control system 900: 

In other embodiments, a sensor and a processor aire provided. The sensor senses operating 
parameters that indicate whether speed limiting is beneficial (e.g., sensing that the transrnission . 
is in reverse ge^). The output of the sensor is then fed into the processor, which processes this 
information to determine whether speed limiting is to occur. The output of the processor is then 

20 fed into block 902. While specific control systems for operating the motor have been described, 
it should be apparent to one of skill in the art that many other control systems can be included to 
operate the motor. - ■ ■ 
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In other embodiments, the vehicle driver manually operates the motor without the use of 
any control systems. In this case, a switch is preferably provided about the vehicle in proximity 
to the driver to enable the driver to manually operate the motor. In some embodiments, the driver 
simply switches between different modes of operation of the motor. For example, the modes of 
5 operation may comprise an OFF mode, a forward ON mode arid a backward ON mode. Other 
modes of operation of the motor can also be provided. ^ Iri other embodiments, the driver controls 
the exact speed of the motor. In either case, the vehicle driver manually operates the motor to 

estabhsh a gear ratio optimal for bse with a particular operating condition. 

■ ■ ■ ^ . . 

FIG. 3 is a side, partially broken away view of a continuously variable transmission 
10 system 100 incoipdfating a drive clutch 120 of the present invention. The system 100 shbwn in 
FIG. 3 includes a fotatable split sheave primary drive clutch 120.mounted to a rptatable input 
shaft 1 12.(which typically is connected directly to the vehicle's engine). A motor 180 is shown 
connected to arid covering the input shaft 1 12. A rotatable split sheave secondary driven clutch. 
1 50 is mounted to a rotatable output shaft 114 (which typically is cbrmected to additional drive 
15 train components and ultiniately to the drive axle ?Lnd wheels of the vehicle). An endless, 

generally y-shaped flexible drive belt 190 is disposed around the two clutches. The CVT systert 
100 shown in FIG. 3 is in the idle position. That is, the drive beh 190 is positioned near the* 
. periphery of the driven clutch 1 50 and near the center of the drive clutcH 1 20. When the 
stationary sheave and the movable sheave are at maximum separation; the belt 190 can be 
20 continuously engaged or disengaged by the drive clutch 120. In embodiriients where the belt 190 
remains continuously engaged, torque is transmitted through the beh. In embodiments ^where the 
belt 1 90 becomes disengaged, torque is not transmitted through the belt. 

" ' 15 • .' ' 
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While preferred embodiments of the invention have been described, it should be 
understood that various changes, adaptations and modifications may be made therein without 
departing from the spirit of the invention and the scope of the appended claims. 
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